Clinical and epidemiological observations suggest th at m aln u tritio n , m ainly protein deprivation, plays an im portant role in the development of infections which include protozoal d iseases2 8. A lthough m ost rep o rts show enhancement of infections in malnourished patients or experimental animals, some observations have shown increased resistance to malaria infection in rats that were submitted to protein restriction3 10. Moreover, while protein deprived mice infected with Leishmania mexicana showed arrest of lesion growth during the five initial weeks of infection, with subsequent development of non-healing lesions, normally nourished mice developed progressively healing lesions9.
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The effects of malnutrition on the evolution of Chagas' disease has not yet been evaluated. There are few reports showing enhancement of parasitemia and more severe lesions in the heart of infected rats submitted to diets with deficient amounts of thiamine, riboflavine, pantothenate or pyridoxine16 17 1819. O ther aspects have been evaluateu as the demonstration that protein malnutrition delays the recovery of cardiac adrenalin in chronic experimental Chagas' disease in rats5.
Because the few inform ations about the relationship between nutrition and Chagas' disease, we decide to investigate the course of Trypanosoma cruzi infection (parasitemia, mortality and intensity of lesions in heart and skeleton muscle) in normally nourished (19 % of protein) and in mice maintained on isocaloric diets with 14.25, 9.5 or 4.75% of protein. Eight groups of mice (ten per group), were maintained on these diets for five weeks, and infected with the Y strain (four groups) or CL strain (four groups) of 71 cruzi. As the Y strain induces a lethal infection after the second week, the groups infected with this strain were maintained on the same diet until the animals spontaneously died. For the CL strain the inoculum used induces an acute infection with low mortality. For this reason the CL infected groups were maintained in the diets for 30 days after infection, when all the survivors were sacrificed. Control non-infected mice of each dietary group were kept simultaneously with the infected groups. Food consumption was randomly verified by weighing the food given, the food remaining and the amount of food spilt.
MATERIAL AND METHODS

Animials and
Follow up of the infection. All mice were weighed weekly. Parasitemia was evaluated by the method described by Brener1 with three or two days intervals after infection, respectively for CL or Y strain.
Histopathology. The infected animals which died spontaneously, as well those sacrificed at the end of the experiment, werenecropsied. Fragments of heart and skeleton muscle (thigh muscles
RESULTS
The animals maintained in the 19 % protein diet had weight gain before the infection, but there was discrete weigth loss during the period of infection. The protein deprived, non infected groups, had no weight gain (moderate protein restriction or 14.25 %) or a weight loss no higher than 30% of the initial body weight. After infection there was weight loss, more accentuated in the groups with severe protein restriction (9.5 and 4.75 % of protein). None of the control non infected mice died spontaneously during the follow up of infected groups.
Parasitemia was higher in groups mantained on severe protein restriction (4.75 %) for both CL and Y strains. The groups maintained on moderate protein deprivation presented parasitemia similar to that of normally nourished groups (Figures 1 and  2) .
The mortality of mice infected with the Y strain was higher and earlier in the severe protein restricted group (4.75% protein). For the other protein restricted groups the mortality was similar to that i observed in normally nourished animals ( Figure 3) . In mice infected with the CL strain mortality was observed until the 30th day of infection and was significantly higher in the group with severe protein restriction (4.75% of protein). The groups with moderate protein restriction presented mortality similar to the normally nourished group (Figure 4) .
The microscopic study of the groups infected with the Y strain, all of which died spontaneously, showed no differences in the lesions of heart and skeleton muscle. Scarce inflammatory foci were observed and parasites in the muscle cells were infrequent, both in normally nourished and in Tropical 27:19-24, jan-m ar, 1994. protein deficient groups. In the groups infected with the CL strain there was a higher frequency of parasites in the muscle cells of the severe protein restricted group although the inflammatory lesions seemed to be less extensive than those observed in normally nourished groups (19% protein) or in groups with moderate protein deprivation.
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DISCUSSION
The results showed that only severe protein restriction (4.75 % of protein) increased parasitemia and mortality after Trypanosoma cruzi infection in mice. Less severe or moderate protein restriction did not modify the evolution of infection with T. cruzi at least in respect to parasitemia, mortality and inflammatory lesions in the heart and skeleton muscle. It is possible that the duration of protein restriction before infection -5 weeks -had not been sufficient to interfere with the mechanisms of resistance to infection in the groups submitted to less severe protein restriction (14.75 and 9.5% of protein).
Protein deprivation can induce reduction in cell mediated and humoral immune response that is related to the severity of protein restriction and the period of time on restricted diet4. Moderate protein restriction, mainly for short periods, not only maintains but can enhance the immune response, specially cellular mechanisms6. Our results agree with these observations showing that the more severe the protein restriction the more severe the reduction in defense mechanisms against the infection with T. cruzi.
Despite the increased number of parasites in the muscle cells of the 4.75% protein group infected with the CL strain, the inflammatory reaction was less severe than in the other groups infected with the same strain. This mild inflammatory reaction could be due to the reduction of cell mediated immunity induced by severe protein restriction. It is well known that cell mediated immune mechanisms play an im portant role on the pathogenesis of inflammatory lesions in Chagas' disease1112131415.
Further studies are necessary to elucidate the immune mechanisms against T. cruzi in protein restricted animals. 
RESUMO
